True hermaphrodites possess both ovarian and testicular tissues which may be present in separate gonads or combined in an ovotestis. External and internal genitalia are ambiguous and variable, though a prominent penial structure is usual.
Chromosome examination of true hermaphroditism has revealed an XX sex chromosome complement in the majority of cases, but the XY complement and different mosaic constitutions have also been described (see reviews of Miller, 1964; Dewhurst et al., 1965; Turpin and Lejeune, 1965; Yunis, 1965; Mittwoch, 1967) . The most interesting mosaic constitution is XX/XY which has been reported in four true hermaphrodites (Gartler, Waxman, and Giblett, 1962; Grouchy et al., 1964; Overzier, 1964; Br0gger and Aagenaes, 1965) . We describe a further true hermaphrodite who has both XX and XY cells.
Case Report
The propositus is the first-born child of healthy, nonrelated parents, and has one younger normal female sib.
The child was delivered normally at 42 weeks' gestation after an uncomplicated pregnancy, birthweight 3571 g. He had a conspicuous hypospadias but otherwise appeared normal. Subsequently, his motor development and his intelligence have proved to be normal. showed normal ovarian tissue with primordial and Graafian follicles. The left gonad showed normal testicular tissue, but had a single ovarian primordial follicle at one edge, indicating that the gonad was an ovotestis.
The gonads and other reproductive structures were examined in detail following their removal at a subsequent laparotomy. The uterus with cervix was 3-5 cm.
long and of normal appearance. A normal Fallopian tube, 3 cm. long with fimbriated end, extended from the right cornu to an oval-shaped ovary measuring 2 x 0-8 x 0-4 cm. Several small cysts were visible beneath the capsule. A cord 7 cm. long extended from the left comu, and a gonad measuring 1-5 x 0-8 x 0-8 cm. was partly attached to its distal end. The distal 3 cm. of cord and gonad was encased in a continuous layer of fibrous tissue covered by serous membrane, resembling a testis and spermatic cord with visceral tunica vaginalis. Histologically the uterus and cervix showed a normal infantile appearance with prominent remnants of mesonephric ducts in the outer myometrium. The right tube had the typical fimbriated structure of a Fallopian tube distally, and the left tube was simple with muscular coats and central lumen lined by cuboidal epithelium. Both gonads were sectioned completely for microscopical examination. The right gonad showed normal ovarian stroma with primordial follicles, scattered Graafian follicles, and follicular cysts. Vestigial remnants of Wolffian body were present in the parovarian fibrous tissue. The left gonad was an ovotestis, about twothirds comprising infantile testicular tissue with an epididymis-like collection of ducts, and the remaining one-third showing ovarian-type stroma containing primordial and atretic follicles (Fig. 1) .
Sex chromatin. Smears of buccal mucosa taken from the patient at the age of 8 weeks, and repeated at the ages of 3 years and 4 years, showed between 2 and 3% sex chromatin positive cells. These values are considerably lower than the normal female range.
Blood granulocytes, examined when the patient was 3 years old and again at 4 years, were approximately 1% sex chromatin positive. This is within the lower portion of the normal female range.
Chromosome examination. Blood leucocytes were cultured for 3 days with phytohaemagglutinin according to the method of Moorhead et al. (1960) . In 4 separate examinations, when the child was 21 years, 3 years and 10 months, 4 years and 4 months, and 6j years of age, mitoses showed a normal diploid count of 46 chromosomes, and all had a female chromosome complement (Table I, Fig. 2 ). 3H-thymidine autoradiographs prepared from the last blood culture showed a late-labelling C group chromosome, presumably X, in 86% of suitably labelled metaphases ( Fig. 3 a and b) .
Skin from the left arm of the patient at 4 years and 4 months was cultured by the method of Harnden and Brunton (1965) . Dividing fibroblasts had a normal diploid count, but both female and male cells were present (Table I, Aagenaes (1965) in which male cells were not found in lymphocytes, bone-marrow, skin, and cultured cells from a testicular biopsy, but only in cultured cells from a second biopsy of the same gonad. A third consideration is differential change in the frequencies of cell lines during fetal and infant growth periods, and it has been suggested that some hermaphrodites with an XX sex chromosome complement originated as XX/XY mosaics in which XX cells gained ascendancy (Mittwoch, 1967) . Cell line selection has not been seen in these mosaics, but there is good evidence for selection of particular cell lines in other mosaics, particularly during infant growth (Hecht et al., 1966; Ford, 1967; Taylor, 1968; Porter et al., 1969) . It is possible that the present patient represents an XX/XY mosaic in which XX cells gained ascendancy, completely in blood and incompletely in skin. The continuation of selection during infant growth is also a possible explanation of the reduced number of male cells in the second skin cultures, though differential cell selection during the three-week period of in vitro culture must also be considered.
A minority of true hermaphrodites are known to be XX/XY sex chromosome mosaics. The four patients described previously (Waxman, Gartler, and Kelley, 1962; Overzier, 1964; Josso et al., 1965; Br0gger and Aagenaes, 1965) , and the present patient are typical true hermaphrodites with ambiguous external genitalia featuring a prominent clitoris/phallus and different degrees of fusion of the scroto-labial folds. In no case did the phallus contain the urethra, which instead opened into the perineum or vagina. All five patients had a vagina and uterus, usually with Fallopian tubes. Three patients had an ovary on one side and an ovotestis on the other, one patient (Br0gger and Aagenaes, 1965) had a left ovary and a right testis, though the presence of an ovotestis cannot be excluded because biopsies only were examined, and the remaining patient (Overzier, 1964 ) had a single mixed gonad which was predominantly testis.
The XX/XY mosaic chromosome complement does not always produce the phenotype of true hermaphroditism, and has been reported in a chromatin-negative woman with gonadal dysgenesis (Forteza et al., 1963) , in a woman with mixed gonadal dysgenesis (Bain and Scott, 1965) , and in an apparently normal adult man with only equivocal evidence of hermaphroditism, who was detected from ambiguous blood group findings Zuelzer, Beattie, and Reisman, 1964) . Such wide phenotypic variation of the XX/XY complement probably results in part from the presence of different proportions of XX and XY cells in the gonadal ridge at the time of gonad formation. The proportions of cells found at cytogenetic examination probably bear little relation to these original proportions, but nevertheless suggest some interesting differences which may not be merely fortuitous. The first three patients (Table I) had a predominance of XX cells in all tissues examined, and were closely similar hermaphrodites raised as males. Cases 5, 6, and 7 (Table I ) on the other hand had a predominance of XY cells in several tissues, and clinically were most diverse, encompassing true hermaphroditism in a patient raised as a female, an apparently normal male, and mixed gonadal dysgenesis.
Possible modes of origin of XX/XY mosaicism have been reviewed by Bain and Scott (1965) , and there is positive evidence for some of them. Blood group studies on one patient Gartler et al., 1962) 
